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CONTEXT AND POLICY ISSUES

Compared to nociceptive or inflammatory pain, individuals with neuropathic pain (NP) suffer
from more severe disease, greater costs, and relatively reduced health related quality of life.*
Direct and indirect costs of NP represent a substantial economic burden on the Canadian
healthcare system with per patient costs estimated at $2567 (+ $2711) per three month care
period.? Neuropathic pain is defined by the International Association for the Study of Pain (IASP)
as “pain arising as a direct consequence of a lesion or disease affecting the somatosensory
system”.® The etiology of NP is broad and associated conditions (e.g., cancer, surgery,
diabetes, herpes zoster)* have been classified into four distinct categories: peripheral nervous
system focal and multifocal legions (e.g., post-herpetic neuralgia); peripheral nervous system
generalized polyneuropathies (e.g., diabetic neuropathy); central nervous system lesions (e.g.,
spinal cord injury); and, complex neuropathic disorders including complex regional pain
syndrome types | and 11.>° While rates of NP-associated conditions are well documented, rates
of NP in the general population are difficult to quantify and under-diagnosed.” Studies in the
United Kingdom and France that utilized screening tools to identify NP have estimated that 6-
8% of patients with chronic pain experience NP in the general population.?® A single Canadian
study that used telephone-based questionnaires for determining NP rates estimated a higher
(18%) rate in the general population.™ Limitations and lack of standardization of diagnostic
methods increase the potential for undetected or poorly classified cases. There is no recognized
objective gold standard for assessing NP.** However, the Special Interest Group on
Neuropathic Pain (NeuPSIG) of the IASP has set out a grading system that has been used to
guide clinical assessment and diagnosis.>*? This approach involves multiple steps including
obtaining a clinical history of pain, assessing the neuroanatomical plausibility of pain, using
sensory assessments to confirm nervous system involvement, and running diagnostic tests to
confirm nervous system lesions or disease. Other less resource intensive methods of diagnosis
have been documented and may be especially useful in primary care.™® These strategies
include, but are not limited to NP screening tools such as: the Douleur Neuropathique 4 (DN4),**
PainDETECT (PD-Q)™ the Leeds Assessment of Neuropathic Symptoms and Signs (LANSS),*®
and the standardized evaluation of pain (StEP).!” Screening tools are comprised of an interview
component and, in some cases, the addition of a brief bedside clinical assessment. Many of
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these tools have been translated for application in other languages and populations.*® Given
observed variation in the approach to diagnosis of NP and the significant disease burden, it is of
interest to assess the diagnostic accuracy of methods of assessing NP.*® Improved diagnostic
procedures may facilitate improvements in treatment approaches.

RESEARCH QUESTION

What is the accuracy of diagnostic methods for neuropathic pain in adults?
KEY FINDINGS

Fourteen studies were identified regarding the accuracy of diagnostic methods for neuropathic
pain in adults. Accuracy of diagnostic methods varied substantially by clinical population and
tool. Overall, there is evidence to suggest superiority of the DN4 screening tool. Diagnostic
screening tools, particularly the LANSS and painDETECT, were not deemed sufficiently
accurate for identifying NP in cancer, fibromyalgia, failed back surgery syndrome, and upper
limb and back pain. There is no consensus on a universally appropriate screening tool for NP.
Risk of bias, particularly regarding the administration of the index and reference tests, should be
taken into account in interpretation of the results.

METHODS
Literature Search Methods

A limited literature search was conducted on key resources including PubMed, The Cochrane
Library (2015, Issue 3), University of York Centre for Reviews and Dissemination (CRD)
databases, ECRI, Canadian and major international health technology agencies, as well as a
focused Internet search. Methodological filters were applied to limit retrieval to health
technology assessments, systematic reviews, meta-analyses, randomized controlled trials
(RCTs), and non-randomized studies. Where possible, retrieval was limited to the human
population. The search was also limited to English language documents published between
January 1, 2010 and March 2, 2015.

Selection Criteria and Methods
One reviewer screened citations and selected studies. In the first level of screening, titles and

abstracts were reviewed and potentially relevant articles were retrieved and assessed for
inclusion. The final selection of full-text articles was based on the inclusion criteria presented in

Table 1.

Population Adult population with neuropathic pain (NP) symptoms

Intervention Diagnostic tests for NP
(including but not limited to: reflex testing, superficial pain testing, light touch
perception, vibration testing, sympathetic skin response, quantitative sensory
testing, nerve conduction studies, testing of the autonomic system,
electrophysiologic studies, NP screening tools)

Comparator Standard reference tests (e.g., diagnosis by clinician, International
Assaociation for the Study of Pain clinical grading system)

Outcomes Diagnostic accuracy test measurements (i.e., sensitivity, specificity, positive
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predictive value [PPV], negative predictive value [NPV], likelihood ratios [LR],
area under the receiver operating characteristic curve [AUROC], Youden’s
index, diagnostic odds ratio [DOR])

Study Designs Health technology assessment reports, systematic reviews, meta-analyses,
randomized controlled trials, non-randomized studies

Exclusion Criteria

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were
duplicate publications, there was no reference test, or were published prior to 2010. In addition,
studies were excluded if they were conducted to adapt or assess the validity or diagnostic
accuracy of a translated screening tool. These translation studies are listed in Appendix 5.
Conversely, all studies that assessed diagnostic accuracy in specific clinical populations were
included. Studies that assessed the accuracy of diagnostic tools for factors associated with NP
such as peripheral neuropathy were excluded.

Critical Appraisal of Individual Studies

The included diagnostic studies were critically appraised using the QUADAS-2 checklist.”
Summary scores were not calculated for the included studies; rather, a review of the strengths
and limitations of each included study were described and presented in tabular and graphical
format.

SUMMARY OF EVIDENCE

Details of study characteristics, critical appraisal, and study findings are located in Appendices
2, 3, and 4, respectively.

Quantity of Research Available

A total of 720 citations were identified in the literature search. Following screening of titles and
abstracts, 685 citations were excluded and 35 potentially relevant reports from the electronic
search were retrieved for full-text review. Three potentially relevant publications were retrieved
from the grey literature search. Of these 38 potentially relevant articles, 24 publications were
excluded for various reasons, while 14 publications met the inclusion criteria and were included
in this report. Appendix 1 describes the PRISMA flowchart of the study selection.

Additional references of potential interest are provided in Appendix 5.

Summary of Study Characteristics

Appendix 2 provides details on the study characteristics.

Fourteen diagnostic accuracy studies were identified regarding the accuracy of diagnostic
methods for NP in adults. Cross-sectional assessments were done for all diagnostic accuracy

evaluations. Several studies were embedded within larger trials, or were conducted as follow up
analyses to RCTs.
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Country of Origin

21-23

All studies, excluding three were conducted outside of North America.

Study Setting

Studies were conducted in a range of settings including primary care,? hospitals®**>? and other
secondary care settings,’*?"?° field settings,*® and tertiary care (e.g., injury and rehab

centers),®%33133
Patient Population

Studies included a range of adult (=18 years) clinical populations with suspected neuropathic
pain. This included general chronic pain populations,®*?"*? patients with condition related pain
(including leprosy, cancer, fibromyalgia, and diabetes),®*%?%31 and patients with injury or failed
surgery related pain.?*%3%:33

Interventions and Comparators

The majority of included studies assessed neuropathic pain screening tools including the
DN4,?1:2224.2521.2931.33 | ANSG 2225273133 gnd pp-Q.5283133 \Most studies assessed more than
one screening tool. In addition, one study assessed a spinal cord injury specific screening tool.”®
One study assessed an abbreviated 4 step-tool based on IASP clinical criteria.?* One study
assessed the diagnostic accuracy of a groupings of symptoms and signs of NP.?® Index tests
were universally compared against various clinical diagnostic methods as a reference standard.
These clinical assessments included IASP grading criteria,?*?3?*313? the Quebec Task Force
Classification of Spinal Disorders,?” the European Federation of Neurological Societies
guidelines,?®*® and the Edmonton Classification System for Cancer Pain.® Some studies used
other less specific processes involving clinical opinion.”>?"?*% For example, several studies
simply described the reference test as being based on expert clinical opinion without describing
the exact diagnostic process, whereas others outlined a specific set of diagnostic procedures
without attributing specific guidelines.

Outcome Measures

All studies assessed sensitivity and specificity and many included additional measures of
diagnostic accuracy including positive and negative predictive value, area under the receiver
operating characteristic curve, Youden’s index, and diagnostic odds ratios.

Summary of Critical Appraisal

Appendix 3 provides details on critical appraisal. QUADAS-2% assessment results are
presented in tabular (Table A2) and graphical (Figure A1) format.

There were minimal issues with patient selection. Some studies intentionally excluded hard to
diagnose patients®*? and patients with advanced disease.® This may have led to overestimation
of diagnostic accuracy. Also, some studies did not consecutively recruit patients, using ad hoc
methods and increasing the risk of selection bias.?®>! In terms of applicability, some studies may
not be representative total clinical populations. For example, clinical populations with possible
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mixed pain,?*?® patients with advanced disease,® and patients with a history of NP?® were

excluded from some studies.

Few studies were without risk of bias stemming from conduct of the index test. Two studies
used the same assessor or clinician to perform the reference and index tests.?>* One study
failed to blind the index assessor to the results of the reference test® and for several studies
blinding of assessors was unclear.®?>?%% Given the baseline subjectivity of these screening
tools, lack of blinding may have opened these studies up to detection bias. Two studies used
multiple assessors for the index assessment. In these cases it is possible that issues with inter-
rater reliability may have skewed the results.?**’ In addition, thresholds were optimized in
several instances which may have resulted in enhanced estimates of diagnostic accuracy. In
general, the index tests applied were appropriate for the review question though it was not
possible to rule out potential differences in administration of the screening tool and the impact
on diagnostic accuracy.

There were major concerns with the administration of the reference standard for most studies.
In two studies the credentials of the assessor was unclear.?**° Clinical diagnosis requires
significant expertise and it may be inappropriate for untrained individuals to attempt this
process. One study used different clinicians to perform the reference test without reporting inter-
rater reliability.?® One study used multiple assessors collaboratively, which may not accurately
reflect typical practice.®® One study reported varied application of the reference test with some
patients undergoing diagnostic tests while others received an incomplete assessment, resulting
in more conclusive diagnosis for a subset of patients.** Several studies failed to blind the
reference assessor to results of the index test or failed disclose blinding strategy.®?%26:283
Several studies did not use the most up to date guidelines for clinical diagnosis of NP.?"2°® |n
some cases this was due to lack of availability of these guidelines at the time of publication. The
appropriateness of the reference test in these studies is unclear. Subsequent diagnostic
accuracy studies may benefit from use of the updated reference test guidelines. In terms of
applicability, several studies either failed to properly describe their reference assessment
process or failed to provide evidence of their appropriateness for NP.?%%

In terms of flow and timing, several studies failed to report the order of the reference and index
tests or what the duration between tests was.?*?*%?® |n sjtuations where blinding was unclear
this makes it difficult to discern whether the assessment of the index or reference test was
compromised. Also, this introduces the possibility of change in condition over the time between
tests.

Summary of Findings

Appendix 4 provides detailed outcome data and author’s conclusions.

What is the accuracy of diagnostic methods for NP in adults?

Diagnostic accuracy of the assessed screening tools and classification approaches varied
significantly by strategy and by population. Overall, the DN4 was the most universally well
performing screening tool, showing reasonable accuracy (sensitivity: 76 to 100%; specificity: 45
to 92%) in all patient populations in which it was assessed except those with failed back surgery
syndrome (sensitivity: 62%; specificity: 44%).
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Condition-Related Pain

Two studies reported good sensitivity (85 to 100%) of both the LANSS and DN4 for detecting
NP in patients with leprosy.?>* However, this was at the expense of specificity (42 to 45%) in
one of the studies.” In cancer patients, the DN4 performed well (sensitivity: 88%; specificity:
88%).%' According to the authors of the reports, the specificities of the LANSS and painDETECT
were insufficient (18 to 68%) to recommend use in this population.®*! In patients undergoing
breast resection surgery the DN4 had good sensitivity (90%) but only moderate (60%)
specificity.* In fibromyalgia patients, it was reported that the PD-Q screening tool did not have
good diagnostic capacity (sensitivity = 79%; specificity = 53%).?® In patients with diabetes the
DN4 full and interview-only screening tools performed well (sensitivity and specificity >80%).%

Injury or Surgery-Related Pain

Overall, the performance of the DN4 was superior to other screening tools (LANSS and the
Neuropathic Pain Questionnaire) in patients with spinal cord injury. The DN4 showed good
sensitivity (88 to 93%) and reasonable specificity (75 to 88%) when applied in spinal cord injury
patients.”** The AUROC values suggested that on average spinal cord injury patients with NP
will have more abnormal screening results than 77 to 86% of those without NP. *** One study
reported accuracy values suggestive of poor performance of the LANSS, PD-Q, and the
Neuropathic Pain Questionnaire, particularly in terms of sensitivity (8 to 50%).*® In patients with
failed back surgery syndrome the DN4, LANSS, and both screening tools combined showed
poor to moderate accuracy measures.?

General Non-Attributed Pain

In patients with chronic pain the IASP grading system-derived four question screening tool
showed poor sensitivity (52%) and reasonable specificity (79%).2* The DN4 performed better in
this patient population with reasonable sensitivity (76 to 87%) and moderate specificity (57 to
70%).%*?" The LANSS showed good specificity (94%) with only moderate sensitivity (76%)
suggesting that the DN4 may be preferred.?’ In patients with upper limb and neck pain neither
the LANSS nor PD-Q questionnaires performed well.** For patients with low back or leg pain, a
model derived cluster of signs and symptoms performed well with good sensitivity and high
specificity. For this test, the odds of a positive NP rating were 150 times higher in those with NP
than those without.?

Limitations

Due to the scope of the report, which focused on neuropathic pain, studies assessing the
diagnostic accuracy of specific neurophysiologic or electrophysiologic tests or tools used for
assessing components of NP diagnosis - such as nervous system dysfunction or neuropathy -
were not captured. For example, studies assessing the diagnostic accuracy of neurophysiologic
tests to determine the presence of nerve lesions or nervous system dysfunction but not the
overall presence of neuropathic pain have not been reviewed.

Based on the risk of bias and applicability assessments, there were minimal issues with the
patient selection in most studies, although pre-selection of patients with probable NP or with
less complex disease may have resulted in overoptimistic diagnostic accuracy results in some
instances. There were substantial issues with the conduct of the index and reference
assessments in some studies. Approximately one third of the included studies failed to blind
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assessors or disclose blinding procedures, suggesting a potential for detection bias. The
qualifications of the reference test assessor were not always clearly stated and the most up to
date guidelines for NP diagnosis were not always used. Proper clinical diagnosis requires the
judgement of a pain specialist and all components of the clinical diagnostic process. In the same
vein, several instances of multiple assessors may have introduced inconsistency. There was
also some uncertainty regarding the flow and timing of the patients and assessments. Where
these factors were unclear it was not possible to rule out changes in the patient’s condition
between tests or influence of the results of the earlier assessment on the final judgement for the
subsequent test.

Lastly, the generalizability of the condition specific findings presented in this review should be
acknowledged. Comparative diagnostic accuracy of these tools in different conditions was not
assessed; therefore, no conclusions could be made about their relative performance across
clinical populations. Evidence of diagnostic accuracy in one condition may not translate to other
conditions as is evident from the variability in the results presented. Similarly, not all screening
tools were assessed in all conditions; therefore, accuracy of one tool in a clinical population
does not ensure that other tools will perform well.

CONCLUSIONS AND IMPLICATIONS FOR DECISION OR POLICY MAKING

The studies identified for this review investigated screening tools for the assessment of NP.
Accuracy was variable depending on the clinical population assessed as well as the tool
applied. The DN4 appears to perform well in certain populations (i.e., cancer, diabetes, breast
resection surgery, leprosy, general chronic pain, and spinal cord injury), and to have higher
accuracy than the LANSS, PD-Q, and Neuropathic Pain Questionnaire tools in some conditions
(i.e., cancer, general chronic pain, spinal cord injury). Conversely, diagnostic accuracy
outcomes in several patient populations (i.e., fibromyalgia, advanced metastatic cancer, failed
back surgery syndrome, and neck and upper limb pain) should caution against the use of the
screening tools identified in this review in these conditions. In addition to the questionnaires
mentioned above, one four-step tool showed poor accuracy for general chronic pain, whereas a
tool comprised of a cluster of model-derived signs and symptoms of NP showed promise in low
back and leg pain.

Observed differences in the performance of various tools may be attributable to the absence of
clinical assessment components within the PD-Q and Neuropathic Pain Questionnaire tools, as
well as differences in the approach to clinical assessment taken for the LANSS and DN4. Also,
the initial validation studies of the DN4* and LANSS*® excluded patients with mixed pain types
which could explain the poor performance of these tools in this context. These findings must
also be interpreted in the context of the limitations of the individual studies, factoring in risk of
bias, applicability, and generalizability, which was limited in some cases. Furthermore, the
current best available option for clinical diagnosis is not without subjectivity due to dependence
on clinical expertise, patient interviews, and inconsistent diagnostic and sensory tests. With the
absence of an objective gold standard for the diagnosis of NP the diagnostic accuracy
parameters covered in this report should be interpreted accordingly.

A European study reported that only 2% of chronic pain patients are treated by a pain
specialist.** This implies that most patients with possible NP will be assessed at least initially by
a primary care physician. Due to time constraints and the expertise required, the preferred IASP
grading system may not be appropriate for use outside of secondary care. The screening and
assessment tools captured within this report aim to empower primary care physicians without
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comprehensive NP diagnostic training to participate in initial NP diagnosis, discern
appropriateness of specialist referral, and make informed treatment decisions. The generally
higher sensitivity (versus specificity) of the screening tools suggests that these tools may be
appropriate for such uses. These screening tools are not intended to replace a comprehensive
clinical diagnosis but rather to ensure the best possible diagnostic process when a pain
specialist is not present in the care pathway. As such, the variable diagnostic accuracy of these
screening tools within and between patient populations is not surprising.

In conclusion, the diagnostic accuracy of NP screening tools and assessment tools varies
significantly depending on the tool and across patient populations. There is some evidence to
suggest that the DN4 may be more universally applicable than other tools. When choosing a
diagnostic approach, patient population, qualifications of the assessor, and clinical setting are
important considerations.

PREPARED BY:

Canadian Agency for Drugs and Technologies in Health
Tel: 1-866-898-8439
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APPENDIX 1: Selection of Included Studies

720 citations identified from
electronic literature search and
screened

685 citations excluded

v

35 potentially relevant articles
retrieved for scrutiny (full text, if
available)

3 potentially relevant
reports retrieved from
other sources (grey >
literature, hand
search)

38 potentially relevant reports

24 reports excluded:
-irrelevant population (1)
-irrelevant intervention (e.qg.,
translated questionnaires) (20)
-irrelevant outcomes (2)

-other (trial protocol) (1)

}

14 reports included in review
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Characteristics of Included Publications

Table Al: Characteristics of Included Diagnostic Accuracy Studies

First Author, | Study Design Patient Setting Index Test(s) Reference Test(s) Outcomes
Publication Characteristics,
Year, Sample Size
Country
Abdallah, Cross Females post- Primary care | DN4 (performed by IASP Grading System Sensitivity,
2015, sectional breast tumor hospital research assistant) (performed by research specificity,
Canada® (included in resection with and assistant) AUROC
prospective without
follow-up to paravertebral
RCT) blocks, n = 66
Markman, Cross Patients with failed | Secondary DN4, LANSS Quebec Task Force Sensitivity,
2014, US™® sectional back surgery care Classification of Spinal specificity
study syndrome, n =44 (research Disorders
(included in center)
retrospective
chart review)
Mick, 2014, Cross Patients with Primary care | 4 question screening tool Clinical diagnosis by three Sensitivity,
France* sectional chronic pain, n = and algorithm including pain specialists using IASP | specificity,
(within 360 sensory examination based | criteria NPV, PPV
prospective on IASP criteria conducted
cohort study by 31 general practitioners
DN4 conducted by three
pain specialists
Bryce, 2014, Cross- Patients with spinal | Spinal cord Spinal Cord Injury Pain Clinical determination of Sensitivity,
us® sectional cord injury being injury Instrument (SCIPI) pain using IASP grading specificity,
(embedded in | treated for centres (administered by research scheme (certainty rating 4 AUROC
larger depression, n = 82 assistant) and 5 only)
multicenter pain sites (n = 36
RCT) subjects)
Perez, 2014, Cross- Patients Oncology LANSS, DN4, PD-Q Clinical diagnosis by pain Sensitivity,
Spain®! sectional undergoing unit specialist based on IASP specificity
chemotherapy for grading system (patients
any cancer, n = 359 with neurotoxic exposure
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Table Al: Characteristics of Included Diagnostic Accuracy Studies

First Author, | Study Design Patient Setting Index Test(s) Reference Test(s) Outcomes
Publication Characteristics,
Year, Sample Size
Country
were graded probable for
NP, and patients with
further diagnostic
confirmation of lesion were
graded definite)
Sadler, 2013, | Cross- Outpatients Chronic pain | Self-reported LANSS and Classification as NP, Sensitivity,
UK*’ sectional attending a pain center or DN4 mixed, or non-NP by pain specificity,
service clinic, n = | hospital specialist PPV, NPV
67
Tampin, Cross- Primary care Hospital PD-Q (patient administered) | Clinical grading system Sensitivity,
2013, sectional patients with neck neurosurgery | and LANSS (administered (IASP — NeuPSIG) based specificity,
Australia and upper limb pain | triage clinic unblinded at the end of on history, examination PPV, NPV,
with a suspected clinical examination) results (neurological and LR, DOR,
nerve lesion, n = guestionnaires musculoskeletal status) and | AUROC
152 results of investigations
Gauffin, 2013, | Cross- Patients with Outpatient PD-Q Clinical assessment by Sensitivity,
Finland®® sectional fibromyalgia, n = clinic single physician (clinical specificity,
156 (secondary history, physician PPV, LR,
health care examination, neurological Youden’s
setting) examination, sensory index,
testing) by European AUROC
Federation of Neurological
Societies guidelines (2004)
Rayment, Cross- Patients with Palliative PD-Q Clinical diagnosis recorded | Sensitivity,
2012, sectional incurable care and on the Edmonton specificity,
International® (multicenter) metastatic or locally | hospital Classification System for PPV, NPV
advanced cancer, n | oncology Cancer Pain (ECS-SP)
=560 wards
Haroun, 2012, | Cross- Patients with Hospitals DN4 and LANSS Clinical assessment based | Sensitivity,
Ethiopia®™ sectional leprosy who had and health on whether distribution of specificity
completed multi- centres pain was not
drug therapy, n = neuroanatomically possible,
80 and whether clinical
Diagnostic Methods for Neuropathic Pain 14
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Table Al: Characteristics of Included Diagnostic Accuracy Studies

First Author, | Study Design Patient Setting Index Test(s) Reference Test(s) Outcomes
Publication Characteristics,
Year, Sample Size
Country
examination confirmed
negative or positive
sensory signs were
confined to innervation
territory of lesioned nervous
structure
Smart, 2012, Cross- Patients with low Four Cluster of two symptoms Mechanisms-based Sensitivity,
Ireland?® sectional back and leg pain Hospitals and one sign predictive of classification based on specificity,
presenting from PNP (i.e., pain referred ina | experienced clinical DOR
physiotherapy, n = dermatomal or cutaneous judgement
452 distribution, history of nerve
injury pathology or
mechanical compromise,
pain/symptom provocation
with mechanical/movement
tests (e.g. active/passive,
neurodynamic) that
move/load/compress neural
tissue)
Spallone, Cross- Patients with Outpatient DN4 and DN4 interview Clinical Assessment (by Sensitivity,
2011, ItaIy29 sectional diabetes, n = 158 clinic (second investigator blinded | single investigator) Scoring | specificity,
to results) symptom for symptoms and | PPV, NPV,
signs, quantitative sensory | LR, AUROC
testing, nerve conduction
studies, pain history,
numerical rating scale, and
Short-Form McGill Pain
Questionnaire
Lasry-Levy, Cross- Patients with Outpatient DN4 (translated into Clinical diagnosis® by Sensitivity,
2011, India®* | sectional leprosy, n =101 clinics Hindi/Marathi) clinician (distribution of pain | specificity
(resource anatomically plausible,
poor field confirmation tests of
Diagnostic Methods for Neuropathic Pain 15
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Table Al: Characteristics of Included Diagnostic Accuracy Studies

First Author, | Study Design Patient Setting Index Test(s) Reference Test(s) Outcomes
Publication Characteristics,
Year, Sample Size
Country
setting) neurological examination

demonstrated positive or
negative sensory signs
confined to innervation
territory of affected
peripheral nerves, pain
associated with having

leprosy)
Hallstrom, Cross- Patients with spinal | Spinal cord DN4, LANSS, NPQ, PD-Q Clinical diagnosis based on | Sensitivity,
2011, sectional cord injury, n =40 unit within (in Swedish) European Federation of specificity
Sweden® Hospital Neurological Societies
All with the addition of 5 guidelines

yes/no questions that could
be of importance for
discriminating NP from non-
NP (based on clinical
opinion)

AUROC = area under the receiver operating characteristic curve; DN4 = Douleur Neuropathique en 4 questions; DOR = diagnostic odds ratio; IASP = International Association for the
Study of Pain; LANSS = Leeds Assessment of Neuropathic Symptoms and Signs; LR = likelihood ratio; NeuPSIG = Neuropathic Pain Special Interest Group; NP = neuropathic pain;
PD-Q = painDETECT questionnaire; PPV = positive predictive value; RCT = randomized controlled trial; UK = United Kingdom; US = United States
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APPENDIX 3: Critical Appraisal of Included Publications

Table A2. QUADAS-2 Ratings of Included Studies

Risk of Bias Applicability Concerns
Patient Index Test | Reference | Flow and Patient Index Test | Reference

Study Selection Standard | Timing Selection Standard

35
Abdallah . @ e e @ @ @ @
Varkman &) ® ® ? o ? ®
ick”" &) ® ® o o o ®
Bryce™ ) ) ) ? o o ®
Perez” =) ® ) ® o o ®
Sadler” o ) ) ? o o ®
Tampin (&%) e (&%) (&%) (&%) (&%) S%)
Gauffin® D ) ? ? (=) ) §)
Rayment® =) ? ? (23] o) &) @D
Haroun® ) 2 ? ? b &) §)
Smart O =) ? ? () b ?

29
Spallone @ @ e @ @ @ @
Lasry-Levy™ @D 2 ? 4 (45) (4> ?

33
Hallstrom @ @ e @ @ @ @

Legend: @ low risk; e high risk; ? =unclear
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Figure Al. Graphical Display of QUADAS-2 Results by Proportion of Low, High, or Unclear

Bias or Applicability
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APPLICABILITY

2. Applicability

Table A3: Specific Strengths and Limitations of Included Studies using QUADAS-2

Strengths

Limitations

Abdallah™

Risk of Bias

e Consecutive sample of participants enrolled

e Case-control design avoided

e Threshold of tests was pre-specified

o Reference test is regarded as the clinical

standard

Reference assessor was blinded

¢ Index and reference tests were conducted
during the same period

Risk of Bias

Included individuals who had undergone
paravertebral blocks and those who had not
Single assessor completed both the reference
and index tests

Index test may have been completed with
knowledge of reference test results

Reference test was missing diagnostic
component, limiting utility

Assessment tests were conducted by a research

Diagnostic Methods for Neuropathic Pain
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Table A3: Specific Strengths and Limitations of Included Studies using QUADAS-2

e Index and reference tests specific for
measuring NP

Strengths Limitations
o All patients received the same reference assistant trained in application of the tools but
standard with unclear clinical credentials (i.e., not
e Minimal losses to follow up conducted by pain specialist)
Applicability e Blinding of index assessor unclear
e Patient population appropriate for research e One practitioner conducted all the assessments
guestion Applicability

o Patients only representative of individuals
undergoing breast tumor resection

¢ All patients included in the analysis

Markman®®
Risk of Bias Risk of Bias
o Consecutive sample of patients enrolled e Patient flow unclear
e Case-control design avoided e Patient information was retrieved retrospectively,
¢ No inappropriate patient exclusion possible recall bias
¢ All patients received the same reference e Pre-specification of test thresholds was unclear
standard e Diagnostic test administrator unclear for both
e Blinded investigator conducted reference index and reference tests
tests e Patients only representative of individuals with

failed back surgery syndrome

[ ]

¢ No inappropriate patient exclusion

¢ Good generalizability of tool accuracy given
chronic pain population was unselected — no
exclusions for pain of assumed mixed origin

e Index test performed prior to reference
standard

e Threshold for index test pre-specified
(algorithm of 4 questions)

o Reference standard appropriate for target
condition

o Reference test assessor blinded

e Same reference standard assessed in all
patients referred for assessment by pain
specialist

e Statistical corrections were made for
incomplete verification and dropouts

Applicability

e Patients and setting match those established
in the review question

e Conduct of index and reference tests
appropriate for the review question

e Minimal loss to follow up Applicability

Applicability e Appropriateness of reference standard for NP
e Patients and index test appropriate for unclear

research question

Mick™*

Risk of Bias Risk of Bias

e Consecutive sample of patients enrolled o Upto 14 day lag between index and reference
Case-control design avoided test

o Reference test not completed on all individuals
who underwent index test (selected for more
probable NP)

e Tests completed by multiple practitioners (31 for
index, 3 for reference)

e Tests completed in different settings (primary
care versus hospital)

e Only every 10" patient without LNP was referred
for reference test — all patients with LNP referred

e Method of recruitment unclear

e Diagnostic accuracy was a secondary outcome

e A proportion of referred patients did not visit the
specialist and 1/10 patients with diagnosis of
NLNP or nNP were allocated to specialist

¢ Not all patients were included in the analysis —
filtered out to select for more patients with
probable NP diagnosis — reduced
generalizability to wider chronic pain population,
especially those with possible mixed pain origin

Bryce”

Risk of Bias
e Consecutive patients enrolled in multicenter

Risk of Bias
o Difficult to diagnose patients were excluded

Diagnostic Methods for Neuropathic Pain
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Table A3: Specific Strengths and Limitations of Included Studies using QUADAS-2

Strengths

Limitations

RCT for treatment of depression with
venlafaxine hydrochloride

Case-control design avoided

Only individuals undergoing alternate
treatment for depression, with suicidal intent
or plan, substance dependence, or on non-
stable doses of psychoactive medications
were excluded

Clinical assessors were blinded to index test
results

Reference test appropriate for target condition

Applicability:

Index test representative of intended
assessment

(only patients with 4-5 certainty rating in clinical
assessment included)

o All patients had at least moderate depression —
limited generalizability

e Clinical classifications were only of high
confidence — those with low confidence
excluded — diagnostic accuracy of SCIPI may be
lower in all assessed patients

e Assessments conducted by multiple clinicians
and research assistants

e Threshold was not pre-specified — thresholds to
optimize sensitivity and specificity were
proposed post-hoc

e Only highly certain reference standard
assessments were considered plausible

e Patient flow unclear

e Multiple pain sites assessed independently for
single patients

Applicability:

e Patients may not be representative of all
patients with spinal cord injury as only those with
certain clinical diagnoses of NP were included in
analysis

Perez™*

Risk of Bias

Case-control design avoided

No inappropriate patient exclusions

Index test assessors blind to reference test
results

Thresholds for index tests were pre-specified
Index and reference test assessments
occurred during the same visit

Applicability

Included patients, index and tests match
review question

Risk of Bias

e Recruitment was ad hoc based on availability of
investigator

e Single-center study

e Only some patients had diagnostic imaging or
neurophysiologic tests in their medical files

Applicability

¢ Reference test did not include comprehensive
diagnostic tests (excluded quantitative sensory
testing) resulting in lacking confidence in
classification of individuals

Sadler®’

Risk of Bias

Consecutive sample of patients enrolled
Case-control design avoided

Thresholds were established a priori
Reference assessor was blinded for pain
service patients

Index and reference tests were completed on
the same day

All patients were included in analysis

Applicability

Included patients, reference, and index test
match review question

Risk of Bias

e Method of classification for reference did not
follow most recent guidelines despite being
available at time of publication

e Both outpatients and surgical populations were
included — reason for inclusion was unclear

e Index test was conducted by different pain
specialists depending on the patient group and
site

e Patient flow unclear

e Multiple pain specialists classified NP (reference
test)
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Table A3: Specific Strengths and Limitations of Included Studies using QUADAS-2

Strengths

Limitations

Tampin™

Risk of Bias

e Consecutive sample of patients enrolled

e Case-control design avoided

o Reference standard appropriate for target
condition

o Reference standard conducted without
knowledge of index test results

o All assessments were completed on the same
day

Applicability

e Target condition and reference standard
match research question

Risk of Bias

One index test (PD-Q) performed before clinical
evaluation and one performed after (LANSS)
Clinical assessor was blinded to PD-Q results
LANSS assessor was not blinded

LANSS was assessed by the same practitioner
who completed the clinical assessment
(reference standard)

Cut-off scores were based on ROC curve
analysis — cut-offs may only be appropriate for
this study population

Index tests were not conducted under the same
circumstances (one before clinical exam, one
after)

Patients had been referred by general
practitioner

LANSS index test conducted with knowledge of
clinical findings

Gauffin®

Risk of Bias

e A consecutive sample of patients was enrolled
(targeted retrospective sample of FM patients)

e Case control design avoided

e Index test appropriate for review question

Applicability

o Due to exclusion of patients previously
diagnosed with NP patient population may
have less prevalent and severe NP

o Reference standard and index tests were
appropriate for research question

Risk of Bias

Blinding of test assessors was unclear
Threshold was optimized for sensitivity and
specificity (although pre-specified thresholds
were assessed)

Self-administration of index test may introduce
subjectivity

Reference standard (clinical assessment) did
not follow the most up to date guidelines
Duration between index and reference tests
were unclear

Applicability

Patient population excluded patients who had
been previously diagnosed with NP

Rayment’

Risk of Bias

e Consecutive sample of patients enrolled

e Case-control design avoided

e Index and reference test data collected during
the same time period

Applicability
e Index and tests were appropriate for review
guestion

Risk of Bias

Standardization of reference standard across
sites was unclear

Unclear differences in patient characteristics for
sub-population for which PD-Q data was
available

Blinding of reference and index assessors was
unclear

Reference test was not up to date with most
recent clinical guidelines

Applicability

Population may not represent those patients
with more advanced disease who would be unfit
to complete assessments (excluded those with
more advanced disease)
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Table A3: Specific Strengths and Limitations of Included Studies using QUADAS-2

Strengths

Limitations

Haroun®

Risk of Bias

e Consecutive sample of patients recruited
e Case-control design avoided

e Test thresholds were pre-specified

e Same reference standard applied to all

patients

e No loss to follow up

Applicability

e Patients and setting appropriate for review
guestion

e Index test appropriate for review question

Risk of Bias

e Patients with comorbidities that could contribute
to NP (e.g., diabetes) excluded (severely ill
patients excluded)

e Blinding of investigators to index and reference
results unclear

e Interval between index and reference tests
unclear

Applicability

o Reference test did not follow most recent clinical
guidelines for assessing NP

Smart®

Risk of Bias

e Case-control design avoided

e Criteria for NP

e All patients received the same reference
standard

Applicability

e Patients appropriate for review question

Risk of Bias

e Convenience sample

¢ Index method determined using logistic
regression to identify clusters of signs and
symptoms

o Criteria for index test developed through
modeling methods

e Patients with mixed or indiscriminate pain were
excluded (hard to diagnose patients)

e The same clinician completed the reference and
index test assessments

e Time of administration of screening unclear

o Reference method did not follow most recent
guidelines for NP diagnosis

Applicability

e Appropriateness of index and reference
methods for NP unclear

Spallone™

Risk of Bias

e Consecutive sample of patients enrolled

e Case-control design avoided

e Single investigators responsible for both
reference and index tests

e Both index and reference test investigators
blinded

e Thresholds for index test were pre-specified

e Both assessments completed on the same

day

¢ All patients received the same reference
standard

Applicability

e Included patients are appropriate for review
guestion

e Both index and reference tests were
appropriate for review question

Risk of Bias

e Patients with NP due to non-diabetes related
causes were excluded (only representative of
patients with pain related to diabetic neuropathy)

o Reference assessment did not follow most
recent guidelines for identification of NP
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Table A3: Specific Strengths and Limitations of Included Studies using QUADAS-2

Strengths

Limitations

Lasry-Levy™

Risk of Bias

Consecutive sample of patients enrolled
Case-control design avoided
No loss to follow up

Applicability

Included patients are appropriate for review
guestion

Index test and target condition as defined by
the reference test appropriate

Risk of Bias

Patients who had not undergone multi-drug
therapy were excluded

Patients who had other potential pathologies
related to NP were not excluded

Blinding of assessors was unclear

Reference assessment did not follow most
recent guidelines for identification of NP (may
not have been available at time of assessment)
Interval between index and reference tests
unclear

Credentials of reference test administrator
unclear

Process of reference test unclear

Threshold specification unclear

Hallstrom®®

Risk of Bias

Consecutive sample of patients enrolled
Case-control design avoided

Cut-off thresholds were pre-specified for
reference and index tests

Interviewers and clinical assessors were
blinded for index and reference assessments
Questionnaires were administered in a
random order

All patients received same reference standard
Minimal losses to follow up

All patient assessments were done on a
single day

Applicability

Included patients, index test, reference test
were appropriate for review question

Risk of Bias

Two physicians administered the reference test
Limited sample size

Reference assessment did not follow most
recent guidelines for identification of NP (may
not have been available)

FM = fibromyalgia; LANSS = Leeds Assessment of Neuropathic Symptoms and Signs; LNP = localized neuropathic pain; nLNP =
non-localized neuropathic pain; NP = neuropathic pain; PD-Q = painDETECT questionnaire; RCT = randomized controlled trial;
SCIPI = spinal cord injury pain assessment
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APPENDIX 4: Main Study Findings and Author’s Conclusions

Table A4: Summary of Findings of Included Studies

Author Accuracy Measures Author’s Conclusions
(95% Cls)
Abdallah®™ | DN4: The DN4 has good research and clinical utility for
Sensitivity = 90% identification of CNP following breast tumor resection
Specificity = 60% Low specificity may be attributable to either limitations in the
AUROC =0.771 (0.627 IASP criteria for ruling out CNP, rather than intrinsic DN4
to 0.914) limitations
Markman®® | DN4: Neuropathic screening questionnaires have low diagnostic
Sensitivity = 62% accuracy for identifying signs and symptoms of NP in failed
Specificity = 44% back surgery syndrome patients
Variability in rates of NP between tools may be attributed to
LANSS: different weighting of each tool’s sensory and effective
Sensitivity = 38% terminology
Specificity = 75%
Combined
Questionnaires:
Sensitivity = 20%
Specificity = 58%
PPV =16.7%
Mick** 4 question screening The 4 question screening tool performs well for exclusion of
tool: LNP as a diagnosis and is appropriate for diagnosis of NP in
Sensitivity = 51.6% chronic pain patients in primary care
Specificity = 79.0% May be a fast alternative to other more complex assessment
PPV =51.4% methods
NPV =79.2% Screening tool had greater specificity, whereas the DN4
exhibited higher sensitivity relative to clinical diagnosis using
DN4: IASP grading criteria in the diagnosis of NP
Sensitivity = 87.1% Both tools had comparable predictive value
Specificity = 57.4% DN4 was only conducted in a selected pain population (who
PPV =47.9% were already screened which may overestimate diagnostic
NPV =90.9% accuracy/generalizability
Bryce™ SCIPL: SCIPI can be used to reliably distinguish neuropathic from
Sensitivity = 72% non-NP
Specificity = 78% To maximize sensitivity a cut-off of 1 may be appropriate, if
AUROC =0.77 specificity is more of a concern a cut-off of 2 may be
appropriate
Perez>" DN4 DN4 was the most balanced in terms of sensitivity and
Sensitivity = 88% specificity
Specificity = 88% PD-Q had greater specificity than DN4 at the expense of
sensitivity
LANSS LANSS had greater specificity than DN4 at expense of
Sensitivity = 68% sensitivity
Specificity = 93% PD-Q had very low sensitivity, despite good specificity. May
be due to its initial development for patients with low back
PD-Q pain
Sensitivity = 18%
Specificity = 98%
Sadler”’ LANSS Sensitivity of LANSS and DN4 was similar
Sensitivity = 76% LANSS had higher specificity for diagnosing NP in this
Specificity = 94% chronic pain and surgical population.
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Author

Table A4: Summary of Findings of Included Studies

Accuracy Measures
(95% Cls)

Author’s Conclusions

PPV =0.87
NPV = 0.89

DN4

Sensitivity = 76%
Specificity = 70%
PPV = 0.57

NPV = 0.85

Tampin®

LANSS

Sensitivity = 22%
Specificity = 88%

PPV =0.44

NPV =0.31

LR+ =1.83

LR-=0.89

DOR=2.0

AUROC =0.73 (0.64 to
0.81)

PD-Q

Sensitivity = 64%
Specificity = 62%

PPV =0.42

NPV =0.80

LR+ =1.68

LR-=0.58

DOR =29

AUROC =0.63 (0.53 to
0.73)

Both questionnaires had limited ability to identify patients with
neck and upper limb pain with clinically defined NP

Higher sensitivity demonstrated by PD-Q and higher
specificity demonstrated by LANSS

Sensitivity of LANSS was substantially lower than other
accuracy measures

Gauffin®

PD-Q:

Sensitivity = 79%
Specificity = 53%

PPV =0.46 (0.36 to
0.57)

LR+=1.7 (1.33to
2.17)

AUROC =0.69 (0.60 to
0.77)

Youden’s index = 17

PD-Q does not demonstrate accurate diagnostic capacity for
identifying NP in patients with fiboromyalgia

Rayment”

PD-Q:

Sensitivity = 53%
Specificity = 77%
PPV =0.33

NPV = 0.89

Sensitivity of PD-Q is poor for patients with incurable or
locally advanced cancer

NP screening tools may need to be developed and adapted
for this clinical population

Haroun®

DN4:
Sensitivity = 100%
Specificity = 45%

LANSS:
Sensitivity = 85%
Specificity = 42%

DN4 had higher sensitivity than the LANSS though both tools
performed well in the leprosy population

Specificity of both tools was significantly lower suggesting
that there may be tendency for patients to rate non NP pain
as NP
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Table A4: Summary of Findings of Included Studies

Author Accuracy Measures Author’s Conclusions
(95% Cls)

Smart®® Model Specified The model-derived cluster of symptoms and signs had good
Cluster of Symptoms sensitivity and specificity for identifying NP as defined by
and Signs: expert clinical judgement
Sensitivity = 0.86 (0.78 This diagnostic approach could be useful in the clinical
to 0.92) population of patients seeking physiotherapy with reasonable
Specificity = 0.96 (0.93 physical function in whom assumed dominance of peripheral
t0 0.98) NP is assumed
PPV =0.86 (0.78 to
0.92)

LR+=21.6 (12.8t0
36.2)

DOR = 150.9 (69.4 to
328.1)

Spallone®™ | DN4: Both the full DN4 and its questionnaire only (no bedside
Sensitivity = 80% physical examination) performed well compared to clinical
Specificity = 92% examination for accurately identifying NP in patients with
PPV =0.82 diabetic neuropathy
NPV =0.91 DN4 Interview had slightly lower specificity than the DN4 Full
LR+ =19.6 suggesting it could be used well as a first assessment in
LR-=0.22 clinical practice
AUROC =0.94 (0.90 to DN4 fails to identify ~20% of patients with NP — therefore,
0.97) doesn’t exclude presence of condition but offers guidance for

_ further diagnostic evaluation
DN4 Interview:
Sensitivity = 84%
Specificity = 84%
PPV =0.71
NPV = 0.92
LR+=5.3
LR-=0.19
AUROC =0.93 (0.89 to
0.96)

Lasry- DN4: DN4 has perfect sensitivity and high specificity for identifying

Levy™ Sensitivity = 100% NP cases in leprosy patients assessed in a resource poor
Specificity = 92% field setting

Hallstrom® | DN4: The screening tools assessed showed varied goodness of fit
Sensitivity = 93% with the DN4 having the best overall results based on
Specificity = 75% sensitivity, specificity, and AUROC
AUROC =0.86 Only the DN4 is reliable for identifying NP in the population of

patients with SCI and pain
LANSS: Specificity of the LANSS and NPQ failed to discriminate more
Sensitivity = 36% than 50% of those with NP, decreasing their suitability for
Specificity = 100% assessing patients with SCI
AUROC =0.81
NPQ:
Sensitivity = 50%
Specificity = 100%
AUROC =0.79
PD-Q:
Sensitivity = 68%

Diagnostic Methods for Neuropathic Pain

26




CADTH RAPID RESPONSE SERVICE

Author Accuracy Measures
(95% Cls)

Table A4: Summary of Findings of Included Studies

Author’s Conclusions

Specificity = 83%
AUROC =0.71

AUROC = area under the receiver operating characteristic curve; CNP = chronic neuropathic pain; DN4 = Douleur Neuropathique
en 4 questions; DOR = diagnostic odds ratio; IASP = International Association for the Study of Pain; LANSS = Leeds Assessment of

Neuropathic Symptoms and Signs; LR = likelihood ratio; NP = neuropathic pain; NPQ = neuropathic pain questionnaire; NPV =

negative predictive value; PD-Q = painDETECT questionnaire; PPV = positive predictive value; SCIPI = Spinal Cord Injury Pain

Instrument
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APPENDIX 5: Additional References of Potential Interest

Validation and Diagnostic Accuracy of Translated Questionnaires

1.

10.

11.

Turkel Y, Turker H, Demir IA, Bayrak AO, Onar MK. Validation of self report version of the
Leeds Assessment of Neuropathic Symptoms and Signs score for identification of
neuropathic pain in patients from northern Turkey. Adv Clin Exp Med [Internet]. 2014 Jul-
Aug [cited 2015 Mar 19];23(4):599-603. Available from:
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